Serum FSH and LH levels in 104 patients with disorders of sexual development were determined by radioimmunoassay and compared with serum FSH and LH levels in 164 normal individuals. 32 of 35 gonadal dysgenesis patients (ages 4.8-18.9 yr) had serum FSH levels which were elevated above the range of normal for chronological age, and 19 had serum LH levels similarly elevated. All patients with elevated serum LH levels were 11 yr of age or older. However, 8 of 10 gonadal dysgenesis patients, ages 4.8-10.9 yr, had serum FSH levels elevated above the normal range. In accord with these observations was the finding that in normal girls, serum FSH levels may increase at an earlier age than do serum LH levels (FSH, 5-8 yr of age; LH, 9-10 yr of age). These data indicate that serum FSH determinations may be helpful in diagnosing gonadal dysgenesis during childhood.
INTRODUCTION
Insight frequently is gained in understanding normal physiologic mechanisms-by studying developmental aberrations occurring in nature. This 
MATERIALS AND METHODS
Serums from 104 patients with anomalous sexual development were obtained at the time of referral and stored at -20'C. Serums were also obtained from 93 normal females (ages 2-31 yr), 71 normal males (ages [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] yr), and 12 hypopituitary patients (ages 13-25 yr). The LH concentrations in some of these individuals were reported previously (1) , as were the radioimmunoassay techniques for determining FSH and LH (2) (3) (4) (5) (6) (7) (8) (9) . Results are reported as milli International Units (mIU) of the second international reference preparation of human menopausal gonadotropin (2nd IRP-HMG). The standard deviation (SD) for FSH in multiple assays is ±1.1 mIU/ml at a level of 7.1 mIU and +3.4 mIU at 83.4 mIU/ml. The SD for LH in multiple assays is ±12 mIU at a level of 8 mIU/ml and 3.2 mIU at 35 mIU/ml. Bone ages were evaluated using the Greulich and Pyle standards (10). Height ages were determined from Wilkins' textbook (11) . Staging of sexual development in males was according to the system of Tanner (12 In agreement with these findings is the observation that in the normal girls tested, serum FSH levels increased before serum LH levels (Table II) Table II . P < 0.05 for difference between mean of normal females in Table II. (P < 0.01). By the age of 16, LH levels in gonadal development in 18 girls ranged from birth to 8 yr of age. dysgenesis patients were consistently above the normal Their ages at the time serums were obtained ranged from range, although FSH levels were always greater than 2.0 to 10.0 yr (Table II) serum LH increases first at the age of 9-10 yr in both boys and girls (9) , and that serum FSH rises simultaneously with LH in boys (5). In the current study, we have demonstrated that serum FSH in girls may increase before LH, i.e., the mean value (4.5 ±0.2 mIU/ml) for the 5-8 age group of females in this study is significantly different (P < 0.01) from the mean value of the 2-4 yr age group (3.7 ±0.2 mIU/ml). Unfortunately, Raiti, Johanson, Light, Migeon, and Blizzard (5) (17) (18) (19) . The data suggest that idiopathic isosexual precocity results from premature activation of the hypothalamic-pituitary-gonadal axis, which is normally activated at, and responsible for, normal adolescent development (11, 20 (23) .
The serum FSH and LH levels in patients with premature pubarche, premature thelarche, and adolescent gynecomastia, which are normal for age, are consistent with the current concepts regarding the development of each entity. The former is attributed to the elaboration of adrenal androgens prior to the elaboration of gonadotropins by the pituitary (11, 23) . Premature thelarche is believed, though not specifically documented, to result from increased end organ sensitivity to very small amounts of estrogen (11, 23) , and adolescent gynecomastia is believed to result from a greater than usual conversion of androgens to estrogens (11) . Our data for patients with premature thelarche, however, differs from that of Kenny et al. (16) , since these authors found slightly increased levels of FSH and LH in this disorder. Further studies will permit clarification of the role of gonadotropins as a possible causative factor in this entity. ACKNOWLEDGMENTS Dr. R. Midgely, Jr. supplied the antiserums used in these assays. The immunochemical grade LH and FSH antigens were prepared by Dr. Leo Reichert and provided by The 'This laboratory and Yen have analyzed (data to be published) the variance between the previously published data of the two laboratories on serum LH in normal males (9,M21) . It was concluded that the differences were attribu- (5, 22) in as much as the serums are the same as those reported in their respective LH papers (9, 21) .
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